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Abstract 

We herein present the case of a 77-year-old man who had fever and right hypochondriac 
pain. He visited his doctor and underwent contrast computed tomography (CT), and he was 
suspected to have a liver abscess. He received an antibiotic treatment and his symptoms 
soon disappeared, but the tumor did not get smaller and its density on contrast CT image 
got stronger. He underwent biopsy and moderately differentiated hepatocellular carcinoma 
(HCC) was found. Extended left hepatic and caudate lobectomy was performed. Histological 
examination showed moderately differentiated HCC with narrowing and occlusion both in 
the arteries and portal veins associated with mild chronic inflammation. The mechanisms of 
spontaneous regression of HCC, such as immunological reactions and tumor hypoxia, have 
been proposed. In our case, histological examination showed the same findings. However, 
the mechanism is complex, and therefore further investigations are essential to elucidate it. 
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Introduction 

Spontaneous necrosis or regression of malignant tumors has been reported mainly in 
neuroblastoma, renal cell carcinoma, malignant melanoma, malignant lymphoma and 
leukemia [1]. It is a rare event occurring with a rate of 1 in 60,000-100,000 tumors [2] and 
has also been reported in hepatocellular carcinoma [HCC). In 1972, spontaneous regression 
of HCC was first described in a 3-year-old girl who had developed biopsy-proven HCC while 
on chronic androgen-anabolic steroid treatment for aplastic anemia [3]. Since this initial 
report, several mechanisms have been suggested to explain the etiology of spontaneous 
regression of HCC, including the administration of herbal remedies [4, 5] or the withdrawal 
of a possible causative agent such as alcohol [6], tobacco [5] or exogenous androgens [3, 7]. 
In spite of various opinions, its mechanism is unclear and there have been few reports with 
evidence based on a scientific basis, such as radiological findings and histological examina- 
tions. 

Here we report a case of spontaneous massive necrosis of HCC with various histological 
examinations of narrowing and occlusion in the arteries and portal veins, and review the 
literature with special reference to its pathological findings. 

Case Report 

A 77-year-old man, who had alcoholic liver damage, had a fever and right hypochondriac 
pain. He underwent ultrasonography and contrast computed tomography [CT). Ultrasonog- 
raphy showed a heterogeneous liver mass in the caudate lobe of the liver with a diameter of 
approximately 3 cm that had a hyper- and a hypoechoic area. Contrast CT showed the tumor 
to have a ring enhancement area and a high- to low-density round area [fig. la-c). These 
imaging studies indicated a liver abscess, and the patient received an antibiotic treatment, 
whereupon his symptoms soon improved. One month later, he underwent contrast CT again; 
the tumor had not shrunk, and moreover its density had become stronger. Therefore, he was 
suspected to have a liver tumor such as metastatic liver tumor. His gastrointestinal tract was 
checked by esophagogastroduodenoscopy and colonoscopy, but his doctor could not reveal 
the primary site. Moreover, his doctor performed positron emission tomography-CT [PET- 
CT) and magnetic resonance imaging [MRI). PET-CT showed no increased fluorodeoxyglu- 
cose uptake. The Tl-weighted image showed a high-intensity round area in a low-intensity 
area, the T2 -weighted image showed a high-intensity round area in a low-intensity area, and 
gadoxetic acid-enhanced MRI showed a slightly contrasted low-intensity area in the same 
segment [fig. Id-f). Finally, his doctor performed a biopsy of the tumor. Cellular and struc- 
tural atypia, enlarged hyperchromatic nuclei and two or three layers of trabecular pattern, 
which indicated moderately differentiated HCC, were found in the specimen [fig. 2). 

Consequently, the patient was sent to us for surgical treatment. His blood test data 
before surgical treatment were as follows: white blood cell count 3,470/^1 [normal 3,500- 
9,000/nl), red blood cell count 380 x lOVlil [normal 450-550 x lOVl^l), serum hemoglobin 
concentration 13.1 g/dl [normal 14-18 g/dl), serum platelet count 15 x lOVlil [normal 14- 
44 X 104/^1), serum aspartate aminotransferase 39 IU/1 [normal 13-33 IU/1), serum alanine 
aminotransferase 24 IU/1 [normal 6-30 IU/1), serum alkaline phosphatase 199 IU/1 [normal 
115-359 IU/1), serum gamma glutamic transpeptidase 304 IU/1 [normal 10-47 IU/1), total 
serum bilirubin 0.9 mg/dl [normal 0.3-1.2 mg/dl), serum albumin 3.7 g/dl [normal 4.0- 
5.0 g/dl), and serum C-reactive protein 0.03 mg/dl [normal <0.1 mg/dl). The serum 
concentration of proteins induced by vitamin K antagonism or absence [PIVKA-II) was 
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19 mAU/ml [normal <40 mAU/ml), and that of alpha-fetoprotein was 5.6 ng/ml [normal 
<6.2 ng/ml), carcinoembryonic antigen was 8.6 ng/ml [normal <3.2 ng/ml), and carbohy- 
drate antigen 19-9 was 27.5 U/ml [normal <37.0 U/ml). The indocyanine green clearance 
rate at 15 min was 9.5% [normal <10%). Hepatis B surface antigen and hepatitis C virus 
antibody were negative. The Child-Pugh classification of his liver belonged to category A. 

Extended left hepatic and caudate lobectomy was performed 18 days after the biopsy. 
The tumor consisted of viable and necrosis areas with well-demarcated nodular lesions in 
the caudate lobe [SI). The viable tumor size was 11 mm in diameter [fig. 3a). Histological 
examination showed a trabecular and pseudo-glandular structure with enlarged nuclei and 
hyperchromatins, which indicated moderately differentiated HCC in the viable area [fig. 3b). 
The necrosis area consisted of sclerotic fibrous stroma and liquefaction, and hyalinized 
degeneration with hemosiderin-laden macrophages, plasmacytes and fibroblasts was found 
[fig. 3c, d). Vessel occlusion with organization [fig. 3e), stenotic arteries with wall thickness 
[fig. 3f) and mild chronic inflammation in fibrously enlarged portal areas were found in the 
necrotic area. The non-cancerous area of his liver showed mild chronic inflammatory 
infiltrate in the bridging fibrosis. Mallory-Denk bodies and ballooning were seen in the non- 
cancerous area. 

The patient's postoperative course was uneventful. He is presently doing well and has 
no sign of any recurrent tumor 7 months after the operation. 

Discussion 

Spontaneous regression among patients with HCC was reported to happen in 0.4% [8]. 
Up to date, many spontaneous regressions of HCC have been described and various mech- 
anisms have been proposed. 

First, it has been proposed that immunological reactions may bring about the tumor 
regression [9]. For example, biopsy [9] and fever [10] might trigger immunological reactions 
and bring about tumor regression. Several reports documented the presence of elevated 
cytokine levels, suggesting a systemic inflammatory response. Abiru et al. [11] noted ele- 
vated IL-18 in three patients with regression of HCC. IL-18 has been shown to induce in- 
terferon gamma production by T cells and natural killer cells, thus potentially producing 
enhanced cytotoxic activity targeted at cancer cells. Jozuka et al. [12] proposed a similar 
mechanism after detecting elevated levels of natural killer cell activity, IL-2, IL-6, IL-12 and 
interferon gamma throughout the course of the patient's spontaneous regression. 

Second, the current analysis revealed multiple patients in whom regression appeared to 
be associated with tumor hypoxia [9]. Several occurrences were related to occlusion of 
either the hepatic artery or the portal vein, which probably led to a direct ischemic insult. 
Other patients experienced profound systemic hypoperfusion, such as sustained hypoten- 
sion associated with a massive variceal bleed. Tumor hypoxia as a mechanism is intuitively 
appealing in that it mirrors established treatment modalities for HCC. For example, both 
hepatic artery embolization and the agent sorafenib can be considered to rely upon the in- 
duction of tumor hypoxia for their effect [13]. 

Most cases of spontaneous regression of HCC were diagnosed by radiological findings. 
On the other hand, histological examination was performed only in 24 cases [summarized in 
table 1). Almost all reports only mentioned the tissue type of HCC, and few reports men- 
tioned detailed histological examination. For example, 11 reports showed the findings of 
inflammatory cell infiltration, 3 reports arterial thrombosis, 2 reports portal vein thrombosis 
and 1 report hepatic venous thrombosis. 
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In our case, the patient had a fever and biopsy. Histological examination showed various 
findings of inflammatory cell infiltration in the specimen, narrowing and occlusion in the 
arteries and portal veins, and liquefaction and hyalinized degeneration of the tumor. This 
seems to be the first report of spontaneous necrosis of HCC having all of these various 
histological findings together. It was suggested that fever and biopsy were the triggers of the 
necrosis, and these suspected triggers would bring about the narrowing and occlusion in the 
arteries and portal veins. Inflammatory cell infiltration was also found, but it was not so 
dominant. Therefore, we suspected that inflammatory cell infiltration was not the cause, but 
the result of the degeneration of this case. 

On the other hand, it is possible to think that the fever and right hypochondriac pain 
were not the cause, but the result of the spontaneous necrosis of HCC. Thickening of the 
vessel wall intima caused tumor hypoxia, which in turn caused the degeneration of HCC, and 
the patient felt a fever and right hypochondriac pain at that moment. Considering that 
thickening of the vessel wall intima and portal vein thrombosis were confined to the tumor 
area, cytokines produced in the tumor cells may relate to thickening of the vessel wall intima 
and thrombus formation. For example, tumor growth factor beta accelerates thickening of 
the vessel wall intima [14] and promotes production of plasminogen activator inhibitor- 1, 
which leads to thrombus formation [15, 16]. 

According to previous reports, including ours, it is sure that the mechanism of the spon- 
taneous regression of HCC, just as that of other tumor regression, is complex. Therefore 
further findings, particularly concerning the progress of the immunological status during 
tumor regression and detailed histological examinations, will be essential to elucidate the 
mechanism of spontaneous regression of HCC. 
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Table 1. Previous reports of spontaneous regression of HCC with histological examination 



First author 


Year 


Age 


Sex 


Staining method 


Histological finding 


Proposed mechanism 


Andreola [17] 


1987 


75 


M 


HE, PAS, Masson's 
trichrome, Weigert, 
immunostaining 


complete necrosis, venous thrombosis 


venous thrombosis 


Mochizul?i [18] 


1991 


61 


M 


unknown 


partial necrosis 


radiation for another cancer 


Imaolca [19] 


1994 


65 


M 


HE 


partial necrosis, arterial thrombosis 


arterial thrombosis 


Ozeld [20] 


1996 


69 


F 


unknown 


complete necrosis 


herbal medicine 


Marknvir [711 


1996 


62 


M 


Lit llVi 1^ VV 1 1 


mrTinlpt"p nerm'^i's 


hinlncriral pffprt"<: hv ri^nkinp*; 


Stoelben [10] 


1998 


56 


M 


HE 


partial necrosis 


biological effects triggered by 

lllLcLLIUIl 


Stoelben [10] 


1998 


74 


M 


HE 


partial necrosis 


biological effects triggered by 

lllLcLLIUIl 


Izuishi [22] 


2000 


50 


M 


HE, reticulin silver 


complete necrosis 


ischemia or immune response 


IlQi-iicVii r9'31 

uenisni [^oj 


zuuu 


O J 


M 


T4T7 


partial coagulative necrosis surrounded 
by inflammatory cells, portal vein 
thrombosis 


portal vein thrombosis 


MatSUO [Z'+J 


ZUUl 


79 
/Z 


M 


HE, reticulin silver 


complete necrosis, severe inflammatory 
cell infiltration 


tumor hypoxia or immune 
response 


iviorimoto [Zdj 


zuuz 


/o 


N/1 
M 


unknown 


complete necrosis, arterial thrombosis 


arterial thrombosis 


liai [26] 


2003 


69 


M 


HE 


complete necrosis 


portal vein tumor thrombosis, 
discontinuation of smoking 


T i r971 
LI [^/J 


ZUUo 


DO 


NA 


j 

unknown 


1 ■ u — 

complete necrosis, growth of the 
connective tissue with lymphocyte 


biological effects by cj^okines 


C!l<-\vn-l<-\vi r9Ql 

tsionQOii [Zoj 


ZUU'i- 




M 


unknown 


partial necrosis 


immune response, intraperitoneal 
spread of tumor 


Dionaon [Zoj 


ZUU'i- 


/u 


c 

r 


unknown 


partial necrosis 


immune response, intraperitoneal 
spread of tumor, tamoxifen 


Ohta [29] 


2005 


74 


M 


HE, reticulin silver 


complete coagulative necrosis, 
inflammatory cell infiltration, arterial 
thickening and thrombosis 


immune response, tumor hypoxia 
(arterial sclerosis] 


UllLdlll [oUj 


ZUUD 




1*1 


nil 


complete necrosis, inflammatory cell 
infiltration 


tumor hypoxia (a thick capsule] 


Yano [31] 


2005 


71 


F 


HE, Weigert 


partial coagulative necrosis, 
inflammatory cell infiltration 


tumor hypoxia 


Meza-Junco [32] 


ZUU/ 


DO 


r 


riE, 


complete necrosis 


tumor hypoxia [a thick capsule] 






/ o 


r 


nil 


LUIIipicLc IlcLIUSlS, llUiailllliaLUiy LcU 

infiltration 


pUI Ldl Vein LUIIIUI LllI UlllUUSla, 

immune response 


Pari? [34] 


2009 


57 


M 


HE, streptavidin- 
biotin complex 


partial necrosis, severe inflammatory cell 
infiltration 


infiltrating lymphocjrte 


Hsu [35] 


2009 


66 


M 


HE 


partial coagulative necrosis, tumor 
thrombosis of the right posterior branch 
of the portal vein 


tumor hypoxia, immune response, 
silymarin 


Storey [36] 


2011 


52 


M 


HE 


complete necrosis, inflammatory cell 
infiltration 


abstinence from alcohol 


Sasaki [37] 


2013 


79 


M 


HE, immunological 
staining using a 
monoclonal antibody 
against CD68 


partial necrosis 


unclear 


This report 


2014 


77 


M 


HE 


partial necrosis, inflammatory cell 


tumor hypoxia, fever, biopsy 



infiltration, narrowing and occlusion in 
the arteries and portal veins 



HE = Hematoxylin and eosin staining; PAS = periodic acid-Schiff stain. 
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Fig. 1. a-c CT findings. Contrast CT showed the tumor to have a ring enhancement area in the caudate lobe 
of the hver and a high- to low-density round area was shown in the internal part of the tumor. Arrows 
indicate the tumor, d-f MRI findings. The Tl-weighted image showed a high-intensity round area in a low- 
intensity round area, the T2 -weighted image showed a high-intensity round area in a low-intensity round 
area, and gadoxetic acid-enhanced IVIRI [EOB] showed a slightly contrasted low-intensity area in the 
caudate lobe of the liver. Arrows indicate the tumor. 




Fig. 2. Biopsy finding. Cellular and structural atypia, enlarged hyperchromatic nuclei and two or three 
layers of trabecular pattern, which indicated moderately differentiated HCC, were found in the specimen. 
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Fig. 3. Macroscopic and pathological finding of the resected specimen, a The tumor consisted of viable and 
necrosis areas with well-demarcated nodular lesions at the caudate lobe (SI]. The viable tumor size was 
11 mm in diameter, b Histological examination showed a trabecular and pseudo-glandular structure with 
enlarged nuclei and hyperchromatins, which indicated moderately differentiated HCC in the viable area, 
c, d The necrosis area consisted of sclerotic fibrous stroma and liquefaction [arrows], and hyalinized 
degeneration (arrow] with hemosiderin-laden macrophages, plasmacytes and fibroblasts was found, 
e, f Vessel occlusion with organization (e], stenotic arteries with wall thickness (f] and mild chronic in- 
flammation in fibrously enlarged portal areas were found in the necrotic area. 
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